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Abstract. In this paper analyzes The Erdos-Straus conjecture asserts that 
/(n) > for every n > 2, where /(n) indicates the number of solutions to 
the Diophantine Equation — = — — | — 1 — | — —. We show that there exists a 
function G{p) to be a boundary asymptotic of 5Zp<jv fliP)) which will have 
an associated error. We analyze the case when n is a prime number, this was 
separately developed by Terence Tao [8] and Jia [1], [2]. 



1. Introduction 

Let n G N={1,2,...} natural number, let f{n) denote the number of solutions 
(ni;n2;n3) G N'^ to the diophantine equation: 

/ X 4 111 

(1.1) - = - + - + - 

n Til n2 Tis 

The Erdos-Straus conjecture is an open problem in number theory. Recently Ter- 
ence Tao [8] studied situation in which n is a prime number. Choahua Jia [1],[2], 
work on the same basis, by replacing n by a prime number p. Let p a prime num- 
ber, f{p) can be split into fi{p) and fii{p). In the first instance Terence Tao [8] 
establish that 

(1.2) ^ /(p) < TV log' TV log log TV 

p<N 

and 

clog TV 



(1.3) ^//(p)«iVexp 
other result for Jia [2] 



log log N 



(1.4) ^fi{p) < xlog^xloglog' 
We suppose G{p) a bound asymptotic, such that X]p<Ar fip) ^ G{p), then 

(1.5) hm ^ 1 

therefore J2p<x fiiP) ~ G{p) — ?> 0, and let e(A^)>0 which we can pose the fol- 
lowing inequality 
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This asymptotic limit indicates the distance between it, so one can speak of error 
to the difference of the two. Therefore we can pose the following theorem 

Theorem 1.1. Let G{p)> exists a function e{N) > such that 

(1-6) E//(p)-G(p)<£(7V) 

P<N 

Remark 1.2. An example we can see according to inequality is the following, for N 
sufficiently large 



^ flip)- G{p)< log N 



flip)- G{p)<N log N 



We could also say that 



l]//(p)«iVlog^iV. 

p<JV 

2. Estimate of G{p) 

We know that G{p) is a bound of fi{p). The question that we would make 
immediately what would be the nature of G{p). As we know the estimate of this 
can be complicated algebraically to find a valid estimate. According inequality (1.6) 
we can state the following inequality 

(2.1) E/,(p)<G(p)+£(A^) 

p<N 

we propose the following equation 

(2.2) x{N,p)=G{p)+e{N) 
therefore 

(2.3) 1]//(P) <x(iV,p) 

P<N 

the expression x{N.p) indicates the asymptote more error. 
By Theorem proposed by Jia [1] , we have 

(2.4) x{N, p)=N log^ N log log^ N 
If we replace and get solving for 

(2.5) G{p)= N log^ N log log^ N -e{N) 

in the remark made we proposed that s{N) = log N, so we can replace in equation 
(2.5) 
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(2.6) G(p) =iVlog^iVloglog^7V-log7V 

therefore, this can be a value of G{p). Also menera could find many ways to 
determine G{p). 

3. Some equalities and inequalities 

According Von Mangoldt function can pose the following inequality with the 
following equation 

^ A(m) = log AT. 

m\N 

therefore 

(3.1) ^/,(p)-G(p)<^A(m) 

p<JV m\N 

For every real number X > 2, we write 

(3.2) n{X) = J2 1 

p<X 

so that n{X) denotes the number of primes in the interval [2, AT]. This function 
has been studied extensively by number theorists, and attempts to study it in 
depth have led to major developments in other important branches of mathematics. 
As can be expected, many conjectures concerning the distribution of primes were 
made based purely on numerical evidence, including the celebrated Prime number 
theorem, proved in 1896 by Hadamard and de la Valle Poussin, that 

(3.3) lim 

we can establish a relationship with the equation (1.5) 

4. Ep<.//W 7r(X)logA 

^ ■ ' G{p) ~ X ■ 

Some of the questions that I will open, in future articles try to show is that if 
you fulfills 

G{p) = OimodN) 

or if there is a function ry(p) dependent of p such that the following congruence 

is 

G{p) = r){p){modN) 

and if there fulfill that N\G{p) 
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